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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a slab 
type two-dimensional photonic crystal 
waveguide which enables single-mode 
propagation having a group velocity improved 
and propagation loss reduced. 
SOLUTION: The slab type two-dimensional 
photonic crystal waveguide, constituted in 
defective structure by removing some of 
gratings of slab type two-dimensional photonic 
crystal linearly in a waveguide direction, is 
characterized in that 1 st width as the width 
between the gratings on both sides of the 
defective part of the defective structure is made 
different from 2nd width as the width between 
the gratings on both sides of the defective part 




of a normal defective structure wherein only one b-wm 
array of gratings of the slab type two-dimensional photonic crystal is removed. 
Further, the slab type two-dimensional photonic crystal waveguide may be 
constituted by moving a low-refractive-index column present at a part which 
should become an optical waveguide part, in the optical waveguide direction from 
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the position of two-dimensional periodic arrangement of the normal slab type 
two-dimensional photonic crystal and arranging it. 
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wmmxv?&vi>\m<m-ifrW*ft~?±£w*r»j km 4 

[0 053] ±fa©tS^©i2?lJ© 1 ?J«-©lffi4 

ti, Xv^WLZ JiTt-? 3»igS©*&T© 1 5»J*^ 

^fcfc-t+©®^©^MI«3lCC*jWS^|ffiSB^©MfiiJ©« 
T-ra©ifa-c&s. 

[0 054] JWT, &H*fe©JBSI{c-p|,>rifi^-rs. 

<m 1 ©seBW)je«> *r. *»ho» 1 <omm<mm 
[ 0 0 5 5 ] m 5 si. ^w©n 1 siifeM«c*jw 5 1 ?>j 

©^Sar* f) . ( a ) tt-£©_hfflH. ( b ) ttB - 
B'8lTffiEir'*)$ 0 fefc. *^tt®{b^J*"7v KM 2 

4 0-C^fiB*g*iS^-rS«:4fcJ:o'C. ^7 F©-5-f 

[0056]«W, 0. 2Mm)|OSiI2, 3m 

m«©s i o 2 3©so imm±scn^$mft± y^a 

x-y?>^{c < fcr>rtS- ; P^a = 0. 3 9^111©^^: 



Hfttt^? **S**tt»fU *©»«:*«*:« 

© 1 # KPB *m A L fc. Xffi^3S©iHs«S» . 

[005 7] «S© 1 ?!J8E**0tK7 * h - » 
«3»(c*»W&*:B©*ia*i«fc«^ 1 5UStt,»;fc»£©fc 

*iejfe©jB»{c*itf«iWB<o«a» as©* 
£©fcK©«*wi o. *©3e««F-e*sis*is. c© io 

7 * F - v jfiAStttt. jfigl. 35(im*F,l. 5 
7 Min©^:?* h-? F^t C© 

Ofc„ *tt«c«FF 1 BBS* (Ml. OW©^©) fH^ 

[ 0 0 5 8 ] 13 6 5i« 2fr^eH©* 1 ©J£fe©ff$M&c*5tt 
£ 1 ?'J^^lfeXFil7 * F- 7 6 <c S^al 20 

WSKDiitt*- F»*rc**. Ci©0 6OC#j£;s-t*rSI 
2 £^£07 ©J: 5 teste*. B7«06 £IU&J:5te 
^7 ? F (C©*§£-S i O* ) ©W F-5-r>*»fer 
^L/fc4>©r*-s 0 ^7tcm-rse*©fe©rtt-5>c h7 
W >=fc 0 TWDHH- F (B 4 ©*- F 1 «cjtfjt6T<5 
F) ©ffig-tfS/hS^Ote^fb, 06«C^T*^ 

[0059] nmvftffi&i> i mMsti?ti&sm®i&, c 

<mi&*- F©?^ur^Sfli£<t-gU/r:te9. ®£ 
*jl>3tt;fce<!:fc:J:»)5-f h 5 -C> J: 0 fcTtegfclS© 

Ci4Sl/tl,»S. ^fclt^'t^-dttt-^r. B=J 
IH**^IHaS'ffiRa e l t lIiSElRMiSKJ:^r3»ifi*-- F 
*W»*ft#t/fcffi*. *»B**0. 50WW0. 8 
5 w©^jc^ btcm-^ic v-iY^-i XDTttt&teM 

[00B0)S8 (a) , <b) KVftlBMtfO. 8 5 
WiO. 5 0 W©*§£©«?&*- F»ft©«iMHttS* 

138 (a) Jjso. 85W©fcS£-£^U 08 
( b ) *i 0 . 5 0 W©t§£-£^-r,, iJSi6BSi|@*i 0.85 

wio. 5ow©tarw. mz.v£M6 (o. 7w©t§ 

^) KjjVTJ^tC %^©A»VtttBH:iSI 8 (a) , 
(b) ©*£RJ:')6l£<&&©-C. C ©fgfflr mmM* 

[006 1 ] «ci k J: 0 ±E©»**J»6 50 
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nsJBftte'X©?! 1 ? -e&a. 

[0 0 6 2] $£%i<D&ffivnW O/c J: 9 K, 02 (C^3 

fi*«£tw*c 1 5>Jtit*ai>!iB©ttfflt?ttv 7 * v - » # 

'OFft ^l*rc*»-35 -f h 7 -f > J: 0 ffiJli&ifcMJH! 
(«T, £©«&$£ ct^ii^S) ©-fc-F (EHP21 

t». * c rv-o f + v y©?f{c * -s— #r©f*ag© 

[0 063] m&M«3fc< -TS fc«MB«{eJB*T**!T 

, c©-#T©«- FftWJuaaestflWKi'^ f s-e* 

> F*> » -Y F ~> J >©Tr*^-f-5 C tifi 

[0064] *4SW»©JHJT**TH'4*ffii 0 

t*. Jd3©Sai[©3K«Hc*H,»rttiHr*. 
[00 6 5 ] <^2 ©SH(l©JPiB>»CK:. *^K©»2 

©S!*fe©ji2fii{c-^r§i!3rs„ 

[0 0 6 6 ] 0 9I4, ^W<Dm2<omfc<Dffl&tCteVt 

m&\ A©^if*5„ c©»2©ie»©»* 

-^^PS^BfiK^SiS^Cc, -e©^H©HW©^^,t& 
F©? A V 5 > J; 9 *>±(ce*JIBfe©^S 
[0 06 7] -T&to-fe, 0. 2Mm^©SiJ12, 3m 

mw©s i o 2 3©so imm±icm : mm^t rv* 

x.y ?>i?(CJ:-jtf^ta = 0. 3 9Aim©^«^ 

©l9!BS#^|ig*«AL.fc„ 0cKW»ig©t8PagH:. 1 
?U»©^ ; £fel.^cm©^)i{cfct,^r. C©5>J=£»^M 

«©tt*Bm& s i * wrff ia k r e r «fi t * c t K 

[006 8] C ©^ 2 ©SUfi©^m>^R5ffll**S^ 1 5*1 

^©i. 5figiiac-3r^s. c©«^fe. m<ommtm 

iCTjkt «fc 5 (c4iMKC«T- 1 Mfct»fc»£©KPB*HW/:»£ 
WW©»ifiSE*S : f-4©ifi^BI©(Si*WiO. ^©^# 

1. 3 5wmA^l. 5 7«m©W7* 

Ff* c©iffiSiEEi*ir«»i^Pilg|5^©^ 

[006 9 ] >AtC#^FH*?S!ES©^^^*' FJU^ffi'J 
^L/c *«*»^l^ISE* (481. ow©€>©) rw 

/i> f+> -j 7 r ®m&mmft-?y£<DmM&^<mffl$iri 

— *v *B41. 5WfCL/£i^tfe©li$M©* 

9SSS3S1 AUB-'O F+> v 7'\*}<D&2>mmmvwm%: 
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[OO7O]01Oii. *^BJ©H2 <Dmm<oMM<o 1 
FffiigMXMy * F- » ?t§Jtift^fr6ft&fc*tift& 
1A©W«*-F*HR"C*S. H2£R|t;<fc9K:*7* 
K (c©*§£-S i 0 2 ) ©v-/ Y ~r j ^mirc^l, 

C©ig£\ F^4>±»J&JiM©7* F~f 
F+> s- T'rtK*— *- Fffi$tffiim t/tUSiiO. 
iSWfcc £ K j: 5 HJfja&s^ HBaoKWI*JBi« L. r 10 

[0 07 1 1 01 1 «. JpfPBOff 2 <D9m<DM1&lC& 
1 $f&&&&K7 * F - f *Shft*«fflB©^ -f F5 

nr^-s. im 1 cc^-r^tc. *ieBSti% 1 w*>e>j£ 

WSi. *-*-K««»B*«l»ftIOfca. «d>u 1. 

6w«aA*t*— *-K»ww»5 > *itt< cn 20 

IS. tl^JJX-TSC^CJ:^ EI 1 0 *p<Dy * 9 
rtls F*> ty^©^- F*5©SSSWJ5C^7 f--T£/cJ£> 
(CfcCS. *fc. £»St5fctt. ■tEWSCiK«fc5« 

[ 0 0 7 2 1 at 4 ftflKe/t^^ - *fcoir»-c, b3bkhjk 

WPfi^fiStcJ: -^Tzgii?*- F#a^L*E»***tf* 
Y h xzlLK*— K*ff*iW*J-g»*- F*s 

1. wu±x-mim^mmmm%M2 0 

dB/mmfitTi§5Ci*sb*->fc. Sfc, SOfctcte 30 

VKIMI* 1 - 6 WfcTF-e 1 . 3 WJBUii T5 C 
£ tc «fc <3 . ffl«**s|lfflWii«iKK-*^i^ - 

[0 07 31 f &*>^ *i*JEtffc^?g3ST , Bi' 5- >:> F 
tttJEtf* C £ tc «fc 0 16ft* < & & 

tcsb, mmmm< as - B*Tsnte< < 

-€-©*ftsii, hi otcTSsnsi^tci'^v f 40 

4. fcfcU iti*jAtf*«cm^^8§©^jWfe@Jtf* 
aS©-C, ±JBUfc«fc 5 5031 OtcSSWi 
-^-F^WfSJl^IiJfCf? F L. FWH 
*s^tcS*5<&-5. SG^r. ^— F&sgjrrsics* 
VKMK1. eWJWT£T&!&S***S. 

[0074] ^«c4^isff©»w«:fflir>ri.»saitifi 
*-F;sMftttii (136, 7. 10*) ©it#77ifttc-o^ 
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[0 07 5] C©$MRffl«W*FDTDffi (Finite 
Difference TimeDoma in me 

[0 076] «tta«C. «SSI#!&£'-Ctftoti^S©^* 

>Ff#wtco^t:»#tcsiHj-rs. $&Hi<D£5umMm 
fleets, cici^aflUttti©^ ^-^Ftt^osrstijR 

^^©Mf^a*©**^ ^ >Af-^?is;t?a> 
xLom^n^wmmm^^-y * \- - » # ttnocot,* 

[0 07 7] WC, FDTDffi4ffl^Tlt^-K4f 
ftfflTfl^K-a^TBMII-r-S. FDTDSitJ. 

awia*iiUfi*ftSfw^ffiT?B&t». l-a^l. mr© 

£j&SBJ^-C&*. 

[0078]$^ ^xh^mmmm^tmmy * 

-*F*#it4. S^lt* ; &tf^£, ^6fifc1iJgfc 

je^-rs? ^-^f*«*#«»). -e©fdi»?»j*3ti-ci» 

< . c©7 w -A- F©iffl^t47-yi^ifSCi 

hJl/iCf-i'^S!ina„ C©£#SM¥tCjH,»6n 
S^'n^*^«?g|S©ISII16fc-c&Sfcj& 1 f-^©3^n 

=f F — ■? ^^S©/"?> FHt?*S. 
[ 0 0 7 9 ] iXtC, 2 ^tc7 * F - » ^^^iSSS©* 

- FsWK-^nras'**. s*W{cK±a©w#^a£ 
p«©c£*Tf^o fc/cb, ^mwctim-rz?* f- 

012 (a) - (c).tC7nT«B*A-v h42;Ui-T 

*„ o$f), ^©em^tcii^p^^^jssjs-r* 
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[ o o 8 o ] m 1 2 ( a) itm i ic^snzmfaffifflB 

t?a&£«, HI 2 (b) tt (a) {C^3ft£>gsf&gp£8t# 
mLtcffim.. 012 (c) 1Kb) ©Sfflt*"), C 

© j.- v h -fejVicfcf h~C-? ;l/£rH5$£ F D T 

[008 1 ] CCD!f#T-tt, *}SSSrtKSB#p^ter* 

F"C**itf. FfcW©-*- Ffc*-^:? Yfr 10 

©fc"~^£ 0T&t,>i:tf 4 0 -€-©/c46 s ^ 

p k aw -s «w & *tib <t «c o . c ©^^©s wfia? 

CO 0 8 2] (B**<fSa»»l85c4J(r»"C«. #7?F 
fl©5 4 V =7 A >=fc K> V&WaUtl&t'CIt <C<DJA> 20 

[0 08 3] ±|H» 1 . »2©S(EJfc©3K»-C«. 8?W<t 
ITS i fccfcO'S i 0 2 ftfflt\ WU£silicon-On-Ins 
ulator (SOI) ftJBl^trlS&^TS Ci«#5*s, 

*S„ -j&fft^S:fff*©$IC©^J«©TKffilS»*© 
»(GaAs, InGaAs, InGaAsPf), 

a - Mmb&m < i n pm) moimmfczm^tc 

flEt, X6i, S i0 2 ©f^fofJfCsJO; 
KBJ6*>-C*<5. Sfc* CC-CEiTSPi'?' ^ P(CS i O 

2 ftiesu ±a5tt^i brci^-(c-3t,^r©^iE-<fc 
^. ±t&k:s i o 2 m>wm»9* » F*BHLfc« 40 

[0 0 8 5] <W3 ©*»©JtJ*>*(C, #£ffi©»3 
©H*©JfJfiitC^^-C. **fe^(3 - 1 -*JkW3 - 2 i 

[0086] ^m^oymmx-um 3 . H4 ^jB^-riaiw 

UfcS£*M©3fe*^3S©**igg|5tcM«f*WMx -7 7" J: 

mmm 3 - 1 ) m i 3 sskms - 1 ^ 50 
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So (a) «3IS*jKR©±fflEI. (b) BAA' WfoSH 

ofc*»«jft*»wr ear* 4. 

[0087] f ^ntotttcwmttismx*-? 

fait, ±8B=*Hfr7-©Jg|» <«^-3@R) ©^©SEIt*: 

*»«Ptt{c|6Cr, t©^«jfiMitBE«t,fc*±<*©S£ 

[0 08 8] CC-CttWiU-C. 8S*#*ltX?:? , l 
1 , {SBJfSti 1 5 . ±g|5^5 9 F@ 1 6 , TWi^ s> 
FJi 1 7 *> J:0'iSS*T*ttA 1 3 ©JSJ>r*£ n , = 3 . 
5> n z =1. 0> n 3 = n 4 =1. 46> n 5 =1. 
oiu jftffifits 1 2 &jW>BJB8i*& 1 5 ©*g^ 
0. 27 5 a, wmftmmxv-fi lOS§*0, 5 0 

a> 3fSK8KWl 2K»«-r4fiH#faPfeAl 3©*@^ 
0. 22 5a«tbr*^«jll©#tt^SE^.5o 
[008 9] 014B. *^6IB©lliS1?03 - 1 KHsVtZ 

7 * p- » ^s^^ssKfew-s^m*- F*»wr* 

H-e*^, ( a ) F©»«BII«*wr 
Ht?&0, (b)tt*-Fl, 2(DR«#ffll^9^'tc 
£B&»»JS5**ift , i-H'C* . < c ) B*- F 3 ©^ 

[0090] coti^, ^isss^aia-rs c a 

^SfflS^*- FO^tlWMXH 14(a) ©i.^ic^c 
4. Ftt 3 flfcftu *«H6H«« 

1 #sso*2#@©^- p 1 , 2 (ommmtmrn 
14 (b) (cw-rj:^^, FJsaaKtc 

tc, C©ffi^ffliJ* 1 ?>2#@©*" F (•=e-F2) f« 

[0 09 1 ] *fc. C©W*W***«fil. 5 5 Mm 
1 1 KS i *. imiRm&. 1 5 . ©SJrStiA 1 3 icm 

n (x««^) *, -en6J«^©^tcs i o a ftfflu 

4 1 . HftttTQMXIBtt 0 . 4 2 (im, ^^jSSB 1 2 
jy^©jgfflW^ti 1 5©^@5i^O. 1 1 5 am, am 
%tf 1 2 5CKg^tifc^fflSJJf*ttA 1 3 (D^mt 0 . 0 
9 4 At mi & 9, ^*©*^tt]X3K^ft 

[009 2] Sfc, C ©M-mjfcaSi&gR 1 2 <D&W}&.W 

icmmztitci&mvrmfeA 1 3 ©^sft 0 . 2 2 5 a t 

Lxmw&ft C©^Sft^bS-f*'4C:tK 

j: 0 . F©jw«a»^wamEW*se^fct?* set 
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<D¥mzftmi&®n 1 2 ©&/jMfi© o . i e*> e o . 4 

[0 09 3] K*_h©09-Ctt3fcagi£gP 1 2^4(cr7 

F=¥> y ^©^jtSt^g-rsisnrtJcr, JhML-fcflli. 10 

3. o#>&4. bfijg-c^-enj^Ji-wtgjafT^itoM 

ai>f>0. 4 5 agt , ©©ET'&<). U 0 . 2 
7 5 a <=> 0 . 375a 4ti!GffeKrc*Mbtfff k*. 
[0 094] * fc. JW±©fJ-Ci*7e^iSg|3 1 2 ©^S&{4 
HtClBg3nft:®)BSf*SA 1 3CCRt££ffl(,>T<,»S 

-C#5. 20 
[0 095] J/!:, 7* h-y ^)feS%^-5ft:Sti©R 
&VQJB9r*. RSttftK:* 3 ^ft±Ttc»s^ c» & * 
5 y Fffl®Sr*> S.O £ 5SE^3SS|5(cKW/cRt±^©^lff^ 
Si. HSi^Sil^7^©SW*J:»)feffiWnES, PI DM 

[0096] afc. umicrnvxix. mmytzms. 1 . 

t& &imteffimM'j>te^w&ti,-c. mm, 30 

t,>scim?>. cn6©#**©«*r*tfi, «H3. 
0*^4. 5©iatc*.s. $.tcc<Dm-&<DmmfcnmA 

tt. T9v»&mmt&m, sen. *£*&wtm±L.r 

0#>61. 7©figtC&-&„ 40 
[0 097] ttto, c ti&©tmB. » 1 ©£*©»?» 
RD-'»2©*ife0[>J]5gi5Cfet f i-CfeP)flliCMR^*^ o * 
fc. »3©J|f6©JI53l8K4s^Tfc, X^^M2^7n7=r 
h — sr i?^S^£?S8g*snicon-0n-Insulator (SOI) 

[0098] (mm a- 2)Hi5«. nmwmm 
m 3 - 2 k*»w * * ^ :/§s 2 &jt7 * b - » ?tua»& 

K*«M8-rSHt?*S. (a) «7^*iffiEg©±M0, 
(h) BAA' IfiiT-*^. 

[0 09 9] 5fe£ggtt0l3 - 1 -CfceKSfiftfiU 1 50 



^2002-350657 
IS 

idaic^-T <fc 5 feIE:&1^*m»r &|^$fc^£JW# 

#»bsx7 7'2 i<D±T*wmimm?-?72 i^i> 

ft^flflfr****^!:*** v FJg2 8 , TfBi^ ? FH 
2 7 -C^ft:^^l(C*J^r, 5Hffi£ffi2 2 
%$fr<,c&&T%^%ittnfc&MtmMtfT^&2 5© 1 

C©^SSeSiCiaSL.fctS@*ff^i2 5©ffi^SH 

[0100] C©)i^-©-7 ?&g##a.-5fl£/B 
«r$tt©g®iSii(/TB, 7 * f ■>-<> F+> » 

1 ©HJ/t** 5 3 4 . 5 sar>*>o^^jy^©iEfflSr 
^©JBStJ&S* 7HK<fc Lfctf^, cne<s 
®Sf^tt2 5©S»ta«0. 35a*>60. 45aST 

[0 10 1] *IS^« V ±IE©HSSCT«:RR^3tlSCi: 
[0102] 

«®©ifi^fS^©ia?tJ© 1 0i?5< ftZ>&*> 

ic. ^*^^WflW©*&^©ffi5iJ*-r6 Lfc^ili L, 

[0103] Sfc, ^ -5^2 i^TL^ * h i y i>lfeMi<D 

-e©^Fgm©fi^ts^©is?'J© i ?'J^©iPsJ; 9 
ffi < ft * j; ^ tc , ^BB iJ^ftfWflMott^i^J*-** 6 
L?c«j*i b?c©T\ 5-f hv-OiU 4.±(c{gJH*© 
K*^JSBj#M^mj&©^iSSS ; Srti«-r'S 

[0 104JIK, ^-5^M2^7C7* hif i'Ma© 

«r© i ^*«^-r-s<sjs*f$ttsi5©fi[a*^!&5riS) 

^e- F*i0jS"J^«j£©3^ei«*S«t- ^C<b*sr 
[0105] *»MtcJ:m* 4 ffiBSflGflifiLh 
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IS 

m 1 ] lBWUK*tf *JflfflBWe 1 «Hfc*«0cB:7 * F 

B. (b) ttBB-Wfffiia-e&s. 
[02 ] flB^tc*.?*ASIfttt. 1 WSSWdS?* F 

So 

[03 ] fl£*7UR:*w*ftS£BMe 1 *- F 10 

3S©±ffi0. (b) ttAA'WHEI. (c)BBBfffi 

0-e&£. 

*> . < b ) b:*- f i (om'm.ftmmz. ? -fscsmnm* 
fiSfl^ren?**) , < c > f 2 ©»*#»»:* 

[05] *ft9§©& i ©si»©?p«Kfcw i wmsm 20 

X\ (a) tt*©LklBHL (b) BBB'BffflHr* 
[06] *««©# 1 ©HtJfc©?pJ»«:*j»* 1 TtftfeSK 

[0 7] ^Mtcfe^aHMW^l^t^RI^* F 

So 

[08] #i£Egi®^0. 85W (a) iO. 50W 30 
< b ) ©«£©W«He- F^©3SHf#*6**jj*rH 

[09] 43H1©* 2 ©3**©7g«tc*rt* S 1 ?'JJ££*Jl 

"C, <a)W*©±IfH. (b) 5*BB'»rffi0-C*. 
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S„ 

[010] ##PJ1©»2 ©»fe©Jf^KfcWa 1 5>J&# 
*0?ft:7 * F - » » It JUHBB* 6 tc S^«igSS©«?g 
*- F#ift£i&HJ-f £0-C&£o 

[011] ^W©02©Sgtt©0!B(c*jtf £ l^Rfc* 

s^cr? * b - v 9m&mmfr*> & s^asss© *■ 9 

C0i2] 2«jS7 * f - 9 vmwmmo*- mm 
[013] ^mom^omMmm^iii^y * f~ 

» fftS^iRIB&KW-r 4H-C* 4. ( a ) 
©±E0. (b) ttAA-KniB-C««. 
[014] ^W©»3CE>g(SB©3K88Kj3W47 * F - 

■S„ ( a ) B®jS«{SW* - F ©#KH 0-C * 
5 , ( b ) F 1 , 2 ©gfHtt^Jg* •> ^tcSjftfe 

Ht? * t» > ( c ) F" 3 ©ISIIftS 

*t^5y»cfia:aiK»jss»*s* , rar*4. 

[015] 3f36i!©*3 ©3eW©Hf*{C*.W*7 * F - 
w *«MHWa8t©ft©«*1ttH-#- S0t?*So ( a ) U 
#*S*K©±iBBI, < b ) BAA I »f®0'r-^So 

I. 1A, 5 

4 m- 

2 s\m 

3 Si0 2 f 

10. 20. 30 xsmss 

1 2. 2 2. 3 2 y&ffi&SSt 

II. 21. 31 rnmmmx?? 
15,25 mm *a 

3 5 1£B*r*P.& 

1 6, 2 6. 3 6 ±Mt> 7 f FS 

1 7. 2 7. 3 7 T3B*'5"j> FH 
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